The multivalent PDZ domain-containing protein CIPP is a partner of acid-sensing ion channel 3 in sensory neurons.
Acid-sensing ion channels (ASICs) are cationic channels activated by extracellular pH. They are present in the brain, where they are thought to participate in signal transduction associated with local pH variations, and in sensory neurons, where they have been involved in pain perception associated with tissue acidosis and in mechanoperception. The ASIC3 subunit is mainly expressed in dorsal root ganglion neurons. Its expression is associated with a rapidly inactivating current followed by a slowly activating sustained current thought to be required for the tonic sensation of pain caused by acids. We report here the interaction of this channel subunit with the multivalent PDZ (PSD-95 Drosophila discs-large protein, Zonula occludens protein 1) domain-containing protein CIPP. This interaction requires the C-terminal region of ASIC3 and the fourth PDZ domain of CIPP. Co-expression of CIPP and ASIC3 in COS cells increases the maximal ASIC3 peak current density by a factor of 5 and slightly shifts the pH(0.5) for activation from pH 6.2 to pH 6.4. CIPP mRNA is found at a significant level in the same dorsal root ganglion neuronal cell population that expresses the ASIC3 subunit, i.e. mainly in the small nociceptive neurons. CIPP is thus a scaffolding protein that could both enhance the surface expression of ASIC3 and bring together ASIC3 and functionally related proteins in the membrane of sensory neurons.